The use of alternative medicine is on the rise in the United States (1-3). As of 1997, more patients sought care from alternative medicine practitioners than from primary care physicians (1) . A large component of this alternative medicine is in the form of herbal supplements (1) . Approximately 20% of individuals taking prescription medications are concurrently using herbs, high-dose vitamins, or both (1) . While the use of herbal supplements is common, little is known about their pharmacological properties (4, 5) Many herbs are presumed to possess diverse properties such as anti-inflammatory or antiallergy effects (3, (6) (7) (8) (9) (10) (11) yet their effect on the histamine skin response is unknown. Patients who are undergoing allergy skin testing are routinely told to avoid medications that exert anti-histaminic properties, which could alter the test outcome and lead to false negative results (12) . Presently, many clinicians do not ask patients to stop herbal supplements prior to allergy skin testing. Given the widespread use of herbal supplements, it would be important to know the effects of herbal supplements on allergy skin testing.
The purpose of this study was to determine the effects of 23 popular herbal supplements (13-17) on histamine skin prick testing (SPT), and to compare these effects with an H1 antagonist, as well as to placebo.
Methods
The protocol for this randomized, double-blind, single-dose, crossover study was approved by the Wilford Hall USAF Medical Center Investigational Review Board. Each participant gave written informed consent prior to initiation into the study. Fifteen healthy subjects were recruited based on being in a state of good health, of being at least 18 years of age, and not requiring regular administration of H1 or H2 antagonists, tricyclic antidepressants, nonsteroidal anti-inflammatory agents, herbal supplements or high-dose vitamins. Subjects were excluded if they were pregnant or breast feeding, had any acute illness, current smokers, had an inadequate response to a baseline histamine SPT (<3 m, in diameter), demonstrated dermatographism, or had a skin disorder precluding the placement and reading of a histamine skin test. Nonpregnancy status was determined with a qualitative urinary pregnancy test.
Herbal supplements tested included aloe 25 mg, astragalus 250 mg, bilberry 80 mg, cascara sagrada 500 mg, cat's claw 500 mg, cayenne 500 mg, devil's claw 150 mg, echinacea 300 mg, evening primrose 500 mg, feverfew 500 mg, garlic 810 mg, ginger 500 mg, ginkgo 50 mg, ginseng 500 mg, goldenseal 500 mg, gotu kola 500 mg, grape seed extract 50 mg, green tea 150 mg, licorice 500 mg, milk thistle 200 mg, saw palmetto 500 mg, St John's wort 300 mg and valerian 500 mg (all herbal supplements were products of General Nutrition Corporation, Pittsburgh, PA, USA). The dosages chosen represented an average dose as recommended by the manufacturer. Fexofenadine (60 mg) and placebo were used as positive and negative controls, respectively. Each blinded supplement or medication was administered in a single oral dose to each Background: The use of herbal supplements is common, yet little is known about their pharmacologic properties. The purpose of this study was to assess the effects of 23 commonly used herbal supplements on histamine skin prick testing (SPT). Methods: Fifteen healthy volunteers participated in a double-blind, placebocontrolled, single-dose, crossover study. Wheal and flare responses to SPT with histamine phosphate (1 mg/ml) were measured before and 4 h after administration of each of the 23 popular herbal supplements, fexofenadine (60 mg) and placebo. Wheal and flare areas were recorded with tracings performed 10 min after the prick test and measured with a PC-digitizer using stereometric software. Results: Fexofenadine significantly suppressed the wheal (P < 0.001) and flare (P ¼ 0.02) areas compared with placebo. None of the herbal supplements caused significant suppression of the wheal and flare areas compared with placebo (P > 0.10). Conclusion: When taken in single-doses, the popular herbal supplements tested did not significantly affect the histamine skin response. Therefore, it seems unnecessary for clinicians to ask patients to discontinue these herbal supplements prior to allergy skin testing. subject with an 8-oz glass of water. Subjects were advised to go about their usual morning routine including routine intake of food and beverages during this time.
Subjects presented to the allergy clinic at 8 am for a baseline histamine skin test prior to each supplement and again 4 h after (18) each supplement. A modified prick-and-wipe method was performed using a surgical needle (Anchor Products, Addison, IL, USA) and histamine phosphate (Center Laboratories, Port Washington, NY, USA), 1 mg/ml, along with normal saline (0.9% NaCl) control, on the volar surface of the left forearm. Wheal and flare circumferences were traced for 10 min on transparent paper (18, 19) . Wheal and flare areas were measured with a PC-digitizer using stereometric software (18, 19) . All histamine-induced wheal and flare areas were analyzed as percent suppression of the predose value. Percent suppression of the wheal and flare was calculated as follows (18, 19) : [area (predose) )area (postdose) ]/ area (predose) · 100.
Each subject underwent the same process for each of the 23 herbal supplements and control medications as listed above, with a minimum washout period of 72 h between dosages. In addition, patients were asked about side-effects at the time of the second skin test for each.
Statistical analysis was accomplished with the assistance of a statistician. A power analysis revealed that a sample size of 13 would achieve a power of 95% to detect a 30% suppression of wheal and flare areas. A two-tailed t-test was used for all comparisons, with significance defined as P < 0.05.
Results
All 15 subjects completed the study. Each herbal supplement was taken by at least 13 participants, and all 15 subjects took fexofenadine and placebo.
Fexofenadine significantly suppressed the mean wheal (75%; P < 0.001) and flare (89%; P ¼ 0.02) areas, compared with placebo. None of the herbal supplements caused significant suppression of the wheal and flare areas compared with placebo (P > 0.10; see Table 1 ).
Adverse side effects caused by the supplements were minor and limited to gastrointestinal symptoms such as dyspepsia, nausea and diarrhea. No subjects dropped out of the study because of side-effects.
Discussion
Herbal supplements are commonly used over-the-counter products often taken in addition to, or in place of, prescription medications (1) . Despite their widespread use, little is known about their pharmacologic properties (4, 5) , including whether popular herbal supplements suppress the histamine skin response. We have shown that, when taken as a single-dose, the popular herbal supplements tested demonstrated no statistically significant effects on wheal or flare areas.
Further studies need to be undertaken with higher and long-term dosages of herbal supplements, and herbal supplements taken in combination to determine if these factors would result in significant suppression of the histamine skin response. As a result of this study, there appears to be no need for clinicians to ask patients to discontinue the use of these popular herbal supplements prior to allergy skin testing. 
